Mouse galectin-1 inhibits the toxicity of glutamate by modifying NR1 NMDA receptor expression.
One of the major causes of neuronal death in neurodegenerative disease is excitotoxicity from the neurotransmitter glutamate. This form of cell death could arise from either excess levels of glutamate due to decreased astrocyte clearance or due to increased susceptibility. We have identified galectin-1, a galactose-binding lectin, as a potential neuroprotective factor secreted by astrocytes. Our results show that both native and recombinant galectin-1 protects mouse and rat cerebellar neurons from the toxic effects of glutamate. Galectin-1 applied to neurons increased their expression of the NMDA receptor NR1 and increased the proportion of the NR1a subunit subtype while antisense knockdown of the NR1a receptor blocked the neuroprotective effect of galectin-1. This effect of the protein was dependent upon it carbohydrate recognition domain, suggesting that the protein acts in a reduced dimerized form. In addition, galectin-1 caused a decreased expression of PKC associated with increased resistance to glutamate toxicity. These results suggest that the astrocytic lectin galectin-1 could protect neurons against the effects of excitotoxicity as seen in stroke and ischemic injury.